A pathway-focused RT-qPCR array study on immune relevant genes in rainbow trout (Oncorhynchus mykiss) harboring cecropin P1 transgene.
Recently, our laboratory had produced five families of transgenic rainbow trout harboring cecropin P1 transgene, and via repeated challenge studies these fish exhibited a significant elevation of resistance to infection by microbial pathogens. By cDNA microarray and mRNA deep sequencing (mRNA-seq) analyses on two of the five families of cecropin P1 transgenic fish, differentially expressed genes (DEGs) relevant to the innate and adaptive immune pathways in three different immune-related tissues, (i.e. spleen, kidney and liver) were profiled. These results supported our hypothesis that in addition to its direct microbicidal activity, the transgene product of cecropin P1 induces immunomodulatory activity in the transgenic host. Here, we have adapted the technique of quantitative reverse transcription real time PCR (RT-qPCR) array to analyze the expression of genes relevant to the innate and adaptive immune pathways in the rest three families. A RT-qPCR array was constructed with oligonucleotide primers of fifty-two innate/adaptive immune relevant DEGs shown to be the most perturbed by cecropin P1 transgene product in previous studies. Messenger RNA isolated from the spleen, kidney and liver of transgenic fish and non-transgenic fish control were studied on this array. Results of RT-qPCR array revealed that statistically significant perturbations of gene expression were detected in pathways of cytokine/chemokine signaling, Toll-like receptor signaling, complement cascade, antigen processing/presentation, lysosomal phagocytosis and leukocyte trans-endothelial migration in the transgenic spleen; extracellular matrix (ECM) organization and leukocyte trans-endothelial migration pathways in the transgenic kidney; lysosomal activity pathway in the transgenic liver. Furthermore, genes related to the pathways of the peroxisome proliferator-activated receptors (PPAR) signaling, lipid metabolism process and arachidonic acid metabolism were also impacted in the transgenic liver. Findings of the current study are in good agreement with those discoveries in previous two transgenic families by cDNA microarray and mRNA-seq analyses.